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Description 

[0001] The present invention relates generally to in- 
vasive medical probes and methods, and specifically to 
intravascular catheterization and catheterization tech- 
niques. A system according to the preamble of claim 1 
is disclosed by EP-A-0 753 231 . 

BACKGROUND OF THE INVENTION 

[0002] Catheterization procedures are very common- 
ly performed for diagnosis and treatment of diseases of 
the heart and vascular system. The catheterization pro- 
cedure is generally initiated by inserting a guide wire into 
a blood vessel in the patients body. The guide wire is 
then guided to the desired location, most commonly in 
one of the heart vessels or elsewhere in the vascular 
system. At this point the catheter is slid over the guide 
wire into the blood vessel and/or heart. Once the cath- 
eter is in the desired position, the guide wire can then 
be removed, leaving the catheter in location. Alterna- 
tively, in some procedures, the catheter is inserted with- 
out using a guide wire. The catheter may be used to 
pass ancillary devices into the body, such as an angi- 
oplasty balloon, or to perform other diagnostic or thera- 
peutic procedures. 

[0003] In order to facilitate the guide wire insertion 
and the subsequent catheter application, the physician 
generally performs the procedure with the assistance of 
a fluoroscope, as is well known in the art. The fluoro- 
scope produces a real-time image showing the contin- 
ued progress of the guide wire, or the catheter, through 
the patient's body. 

[0004] The fluoroscope generates a high level of X- 
ray radiation, which poses a significant danger to med- 
ical personnel exposed thereto, as is well known in the 
art. In order to provide protection from radiation expo- 
sure, the attending medical personnel generally wear a 
heavy, cumbersome protective lead garment which cov- 
ers the entire body and neck, or use various lead shields 
including transparent glass face and eye shields. 

SUMMARY OF THE INVENTION 

[0005] It is an object of some aspects of the present 
invention to provide apparatus and methods of cathe- 
terization that allow medical personnel to be distanced 
from the vicinity of the fluoroscope and its resultant ra- 
diation, thereby reducing radiation exposure of the per- 
sonnel 

[0006] It is a further object of some aspects of the 
present invention to provide a mechanism for remote 
control performance of catheterization procedures. 
[0007] In preferred embodiments of the present in- 
vention, a remote control catheterization system feeds 
an intravascular catheter into the body of a patient. The 
system is preferably used to perform substantially all as- 
pects of a catheterization procedure, including insertion 



of a guide wire in preparation for catheter insertion and 
therapeutic and/or diagnostic treatments using the cath- 
eter. The system is operated by a physician who ob- 
serves a fluoroscopic image of the procedure on a re- 

5 mote fluoroscope screen, preferably outside the room 
in which the patient is located, and controls the proce- 
dure using a remote control console. 
[0008] In some preferred embodiments of the present 
invention, the physician inserts a cannula into the pa- 

10 tient's blood vessel and inserts a guide wire through the 
cannula into the body, in a manner known in the art. The 
proximal portion of the guide wire is fed through a pro- 
pelling device, which feeds the guide wire into the vessel 
while providing steering and speed control. The propel- 

15 Hng device is controlled by the physician using the re- 
mote control console. 

[0009] Once the guide wire has been inserted to a de- 
sired location, for example within a coronary artery, the 
physician passes a catheter over the proximal end of 

20 the guide wire. The proximal portion of the catheter is 
then placed in the propelling device, which feeds the 
catheter over the wire, similarly under the physician's 
control using the console. The feeding device may then 
be used similarly to control the catheter inside the body 

25 and to pass ancillary devices, such as an angioplasty 
balloon, through the catheter. 

[0010] In some preferred embodiments of the present 
invention, the propelling device comprises one or more 
propelling mechanisms, preferably three such mecha- 

30 nisms, one for each of the guide wire, catheter and an- 
cillary device. In one such preferred embodiment, each 
of the propelling mechanisms comprises two wheels, 
preferably fabricated from a rigid noncorrosive material, 
such as PVC. The distance between the wheels is ad- 

35 justable to the accommodate the width of the guide wire, 
catheter or ancillary device, as applicable. The wheels 
are driven by a small motor, as is well known in the art, 
which is controlled by the physician using the remote 
control console. 

40 [0011] Although it is most convenient to use three 
separate propelling mechanisms, in an alternative pre- 
ferred embodiment of the present invention, the propel- 
ling device comprises only one propelling mechanism. 
The sole propelling mechanism comprises two adjusta- 

45 ble wheels as described above, a motor, and applicable 
gauges. Once the guide wire has been inserted to a de- 
sired position within the body, the guide wire is removed 
from between the wheels of the propelling mechanism, 
and the catheter or ancillary device is threaded into the 

so propelling mechanism, as applicable. 

[001 2] In other preferred embodiments of the present 
invention, the propelling mechanism may comprise a ro- 
bot arm, or any other suitable manipulation mechanism 
known in the art. 

55 [0013] In preferred embodiments of the present in- 
vention, the physician receives feedback, preferably 
both tactile and visual feedback, indicative of the force 
needed to insert the guide wire, catheter or ancillary de- 
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vice. This feedback alerts the physician if an obstruction 
or other obstacle has been encountered. In the pre- 
ferred embodiment described above, torque gauges are 
preferably coupled to the motor to measure the reverse 
force applied to the guide wire, catheter or ancillary de- 
vice durina insertion, and thus provide the feedback. Ad- 
ditionally, a rotor gauge is preferably coupled to the 
guide wire, catheter or ancillary device to measure and 
verify its speed of advance. 

[0014] Preferably, the torque gauges or other force- 
measuring devices are coupled to a safety mechanism, 
which halts the insertion if the gauge reaches a prede- 
termined force threshold. 

[0015] The torque measurement, along with the 
measured speed, are relayed to the remote console sit- 
uated outside of the catheterization room. The physician 
at the console thereby has at his command substantially 
all the information needed to control the procedure: the 
fluoroscope display, the reverse force measurement, 
and the measurement of the advance speed. This infor- 
mation enables the physician to perform the guide wire 
insertion, as well as catheter insertion and other diag- 
nostic or therapeutic procedures, as applicable, via re- 
mote control, substantially without exposure to X-ray ra- 
diation. 

[0016] In some preferred embodiments of the present 
invention, the remote control console comprises a steer- 
ing device, preferably a joystick. The speed and direc- 
tion of motion of the propelling device are controlled by 
the direction and extent to which the physician displaced 
the joystick from its center, "zero" position. Preferably, 
the reverse force measurement is fed back to the joy- 
stick, so that the greater the resistance encountered by 
the guide wire, catheter or ancillary device, the greater 
is the force required to displace the joystick. 
[0017] Although preferred embodiments are de- 
scribed herein with reference to cardiac catheterization 
procedures, it will be appreciated that the principles of 
the present invention may similarly be applied to other 
medical procedures that are performed using fluoro- 
scopic visualization, for example, non-cardiac catheter- 
ization or angioplasty, and other radiological procedures 
involving the use of catheters under fluoroscopy. 
[0018] There is therefore provided a remote control 
catheterization system according to claim 1 . 
[0019] Preferably, the propelling device includes 
wheels which roll against the elongate probe in one di- 
rection to advance the elongate probe, and in the re- 
verse direction to retract the elongate probe. Alternately 
or additionally, the propelling device includes an arm 
which grasps and pushes the probe to advance it, and 
grasps and pulls the probe to retract it. 
[0020] Preferably, the propelling device includes a ro- 
tating mechanism, which rotates the probe about a lon- 
gitudinal axis thereof. Preferably, the rotating mecha- 
nism includes rollers which roll against the elongated 
probe. 

[0021 ] Preferably the propelling device includes a mo- 



tor which drives the insertion of the probe. 
[0022] Preferably, the propelling device includes a 
force sensor which measures a force applied during in- 
sertion of the elongate probe, most preferably, including 
5 a torque gauge which measures a torque required to 
move the elongate probe. 

[0023] Preferably the control console receives force 
measurements from the force sensor and provides tac- 
tile feedback responsive thereto to the user. 
10 [0024] Preferably the propelling device includes a 
movement sensor for measuring a linear advance of the 
elongate probe. 

[0025] Preferably, the system includes a fluoroscope 
which produces a real-time image showing the progress 

15 of the elongate probe In the patients body, which is dis- 
played on the control console. Most preferably, the con- 
sole includes a display which receives and displays data 
relating to the propelling device. 
[0026] Preferably, the user controls includes a joystick 

20 for tactile control of the propelling device. 

[0027] Preferably, inserting the elongate probe in- 
cludes inserting a guide wire and inserting the elongate 
probe over the guide wire. Additionally or alternatively, 
it includes inserting an ancillary device through the elon- 

25 gate probe. 

[0028] Preferably, inserting the elongate probe in- 
cludes inserting a catheter into a blood vessel. 
[0029] In a preferred embodiment, controlling the pro- 
pelling device includes controlling the device to advance 

30 the catheter to the heart. 

[0030] The present invention will be more fully under- 
stood from the following detailed description of the pre- 
ferred embodiments thereof, taken together with the 
drawings in which: 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0031] 

40 Fig. 1 is a simplified, pictorial illustration of a system 
for remote control catheterization, in accordance 
with a preferred embodiment of the present inven- 
tion; 

Fig. 2 is a schematic illustration of a catheter pro- 
45 pelling device, for use in the system of Fig. 1 , in ac- 
cordance with a preferred embodiment of the 
present invention; 

Fig. 3 is a schematic illustration showing details of 
a catheter propelling mechanism, for use in the pro- 

50 pelling device of Fig. 2, in accordance with a pre- 
ferred embodiment of the present invention; and 
Fig. 4 is a schematic illustration showing details of 
a catheter propelling mechanism, in accordance 
with an alternative embodiment of the present in- 

55 vention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0032] Reference is now made to Fig. 1 , which is a 
simplified, pictorial illustration of a remote control cath- s 
eterization system 20, in accordance with a preferred 
embodiment of the present invention. System 20 com- 
prises a guiding catheter 26, which is fed via a cannula 
42 into a blood vessel 44 leading to a target location In 
a vessel or a heart 24 of a patient 22. Preferably, the 10 
catheter is fed over a guide wire, which is omitted in Fig. 
1 for simplicity but shown in detail In Fig. 2, below. 
[0033] Catheter 26 is fed through a catheter propelling 
device 28, and then coupled proximally with a catheter 
interface 30. As shown in Fig. 1 , device 28 may be is 
opened for insertion of the catheter and other elements 
and, optionally, for manual override of the operation of 
the device, as described further hereinbelow. Interface 
30 may be used to perform various therapeutic and/or 
diagnostic catheter procedures, such as balloon infla- 20 
tion or injection of contrast media, or any other such 
catheter-based treatments known In the art. A fluoro- 
scope 32 is used to capture images showing the position 
of catheter 26 in the patient's body. (For simplicity, the 
X-ray tube associated with the fluoroscope is not shown 25 
in the figure.) 

[0034] Propelling device 28, interface 30 and fluoro- 
scope 32 all communicate with a control console 34. The 
various elements of system 20 relay operative informa- 
tion to console 34, and receive operative instructions so 
from the console. Preferably, device 28 relays to con- 
sole 34 force measurements associated with insertion 
of the catheter and an indication of the distance that the 
catheter has traveled; interface 30 relays applicable da- 
ta from the catheter regarding the therapeutic and/or di- 35 
agnostic procedures being performed; and fluoroscope 
32 conveys X-ray images. 

[0035] The data are preferably displayed on console 
34 via a pair of displays, monitors 36. Preferably, one of 
monitors 36 displays fluoroscopic images, and the other 40 
monitor displays data received from propelling device 
28 and interface 30. Alternatively, the data may be pre- 
sented using dials, meters, or any means known and 
used in the art. 

[0036] Console 34 also includes a user-interface pe- 45 
ripheral device 38 and a tactile control unit 40. Medical 
personnel operating system 20 use device 38, prefera- 
bly a keyboard, to send directional commands, for ex- 
ample to control table and fluoroscope motions, and to 
operate interface 30 and fluoroscope 32. Control unit 40, 50 
preferably a joystick with tactile and speed feedback, as 
described herein below, sends directional and speed in- 
structions to propelling device 28. 
[0037] In order to prevent exposure by medical staff 
to the fluoroscope's high levels of radiation, console 34 55 
is preferably located outside of the catheterization room 
or in an area of the room that is shielded from radiation 
generated by the fluoroscope X-ray tube. The present 
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invention, via this usage of remote control communica- 
tion with console 34, thus furnishes the medical staff 
with all the relevant information, and all the relevant re- 
mote control means, to perform the catheterization op- 
eration without danger of radiation exposure. 
[0038] Alternatively or additionally, console 34, or cer- 
tain elements thereof, may be in a remote location, even 
in a different city from the patient, and communicate with 
the other elements of system 20 over telecommunica- 
tion channels. For example, in addition to displaying im- 
ages to the operating staff in a room adjacent to the cath - 
eterize operation, the same images can be relayed in 
parallel to medical colleagues or trainees in locations 
further away from the catheterization room. In yet an- 
other preferred embodiment, the present invention en- 
ables the entire catheterization procedure, including ac- 
tions taken by medical staff in controlling the procedure, 
to be visually recorded via a visual recording device for 
post-operative observation or analysis. 
[0039] Fig. 2 is a schematic illustration showing de- 
tails of catheter propelling device 28, for use in the sys- 
tem of Fig. 1, in accordance with a preferred embodi- 
ment of the present invention. As noted above with ref- 
erence to Fig. 1 , cannula 42 is inserted into bloodvessel 
44. Preferably a guide wire 46 is threaded through can- 
nula 42 into vessel 44. Once guide wire 46 is in a desired 
position, catheter 26 is slipped over guide wire 46 and 
guided to a desired position, for example, in one of the 
chambers of heart 24 or in one of the coronary arteries. 
Once catheter 26 is in place, guide wire 46 may be with- 
drawn if desired. An ancillary instrument 48, such as an 
angioplasty balloon, may be passed through the cathe- 
ter, into the heart or arteries. The guide wire, catheter 
and ancillary instrument are themselves substantially 
similar to devices of these types known in the art. The 
present invention provides novel apparatus and meth- 
ods for inserted these devices, as well as other invasive 
probes and instruments known in the art. 
[0040] As shown in Fig. 2, propelling device 28 com- 
prises one or more propelling mechanisms, preferably 
three such mechanisms 50, 52 and 54. Propelling mech- 
anism 50 provides the feeding force which advances 
catheter 26 through vessel 44. Propelling mechanism 
52 provides feeding force to instrument 48, and propel- 
ling mechanism 54 provides feeding force to guide wire 
46. The operation of these mechanisms is described in 
greater detail with reference to Fig. 3, below. 
[0041] A controller 56 provides drive signals and di- 
rection to mechanisms 50, 52 and 54. Additionally, con- 
trol 56 receives feedback from the mechanisms regard- 
ing the insertion force and speed of catheter 26, wire 46 
or instrument 48, as applicable, as described in greater 
detail hereinbelow. Controller 56 is coupled in a closed 
loop to console 34, conveying to console 34 the force 
and speed feedback and receiving from console 34 in- 
structions to be passed on to mechanisms 50, 52 and 
54. 

[0042] Although device 28 is preferably driven by con - 
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troller 56, the medical staff may optionally halt the re- 
mote operation of device 28 by controller 56, and may 
manually override the operation of mechanisms 50, 52 
and 54 to insert catheter 26, wire 46, or instrument 48, 
as applicable. 

[0043] Fig. 3 is a schematic illustration showing de- 
tails of mechanism 50, shown in Fig. 2, in accordance 
with a preferred embodiment of the present invention. 
Mechanism 50 is described herein by way of example, 
and it will be understood that mechanisms 52 and 54 
operate in a substantially similar manner. Furthermore, 
although propelling device 28 is shown in Fig. 2 as com- 
prising three mechanisms 50, 52, and 54, for catheter 
26, ancillary device 48 and guide wire 46, respectively, 
a single mechanism such as mechanism 50 could be 
used, albeit less conveniently, to advance the guide 
wire, catheter and ancillary device in turn. 
[0044] Mechanism 50 comprises two wheels 62 and 

66, which engage catheter 26 and rotate either in the 
forward direction, as shown by the arrows in the figure, 
to advance the catheter through vessel 44, or backward 
to retract catheter 26. Additionally, mechanism 50 pref- 
erably comprises two rollers 63 and 67 located on an 
axis 90° from that of wheels 62 and 66, which engage 
catheter 26 and rotate it around its longitudinal axis, 
preferably by at least ±180°, as shown by the arrows in 
the figure. The distance between wheels 62 and 66, and 
between 63 and 67, is preferably adjustable to accom- 
modate the width of cathete r 26 , or of wire 46 o r and I lary 
device 48. 

[0045] A rotary motor 60, preferably a reversible step- 
per motor or servo motor, as are known in the art, is cou- 
pled to drive wheel 62, preferably via a belt 64. The belt 
is preferably coupled to motor 60 via a non-slip hub. 
Wheel 66, located on the opposite side of catheter 26, 
is preferably free turning, and rotates as driven by the 
motion of the catheter. In a similar manner, a rotary mo- 
tor 61 is coupled to drive roller 63 via a belt 65. Roller 

67, located on the opposite side of catheter 26, operates 
similarly to wheel 66. 

[0046] Upon completion of the catheterization proce- 
dure, or whenever it is necessary to move the catheter 
back proximally during the procedure, the rotation of 
motor 60 is reversed, creating a clockwise rotation of 
wheel 62 and belt 64, thereby retracting catheter 26. 
[0047] The force required to advance or rotate cathe- 
ter 26 is monitored by a torque gauge 68 coupled to mo- 
tor 60, and by a torque gauge 69 coupled to motor 61 , 
respectively. For example, gauge 68 may measure the 
electrical current required by motor 60 to advance cath- 
eter 26, and translates this current to a measurement of 
force. The force readouts from gauges 68 and 69 are 
relayed to controller 56 and from there, preferably, to 
console 34. Alternatively, other types of force and torque 
sensors known in the art may also be used. When cath- 
eter 26 encounters an obstruction in vessel 44, motor 
60 or motor 61 will generally require greater current to 
achieve forward movement or rotate, respectively. Con- 



troller 56 preferably shuts off motor 60 or 61 , automati- 
cally when the current or other torque indication re- 
ceived by gauge 68 or 69, respectively, reaches a pre- 
determined maximum level. 
5 [0048] Although in the preferred embodiment shown 
in Fig. 3, wheel 62 and roller 63 are driven and monitored 
by separate, respective motors and controllers, wheel 
62 and roller 63 may alternatively be driven by a com- 
mon motor, with appropriate gearing, and with a single 
10 force gauge. 

[0049] Mechanism 50 preferably provides an addi- 
tional level of safety by the usage of a movement sensor, 
such as a rotor gauge 70. Rotor gauge 70 is coupled to 
a wheel 72 which is placed in contact with catheter 26. 
Preferably, rotor gauge 70 measures the number of ro- 
tations of wheel 72, thereby measuring the actual speed 
of movement and/or total cumulative advance of cathe- 
ter 26, independent of motor 60. This information is then 
relayed to controller 56, which passes the information 
on to console 34. 

[0050] As described above with reference to Fig. 1 , 
the medical staff at console 34 are capable of remotely 
directing propelling device 28, through controller 56, us- 
ing peripheral device 38 and tactile control unit 40. Con- 
troller 56, upon receipt of directions from console 34, 
changes the current levels fed to motor 60 or 61 , thereby 
changingthe speed of motor, as appropriate. Preferably, 
the torque measurements from torque sensor 68 are fed 
back to unit 40 as tactile feedback. For example, assum- 
ing unit 40 to comprise a joystick, as shown in Fig. 1, 
the more force needed to advance the catheter, the 
harder wil I it be to push the joystick forward to cause the 
catheter to advance. In addition, the torque and rotation 
readings, as well as other system parameters, are pref- 
erably displayed on one of displays 36, as described 
above. 

[0051] Fig, 4 is a schematic illustration showing de- 
tails of catheter propelling mechanism 50, in accord- 
ance with an alternative embodiment of the present in- 
vention. In this case, catheter 26 is advanced via a push- 
ing motion and rotated via a twisting motion created by 
an arm 80, which is driven by a motor unit 82. All safety 
precautions supplied by torque gauges 68 and 69 and 
rotor gauge 70 are applicable to this alternate embodi- 
ment as well. The movement of arm 80 resembles the 
action performed by a physician in inserting a catheter 
by hand. Tactile control unit 40 in this preferred embod- 
iment may also be designed so that the physician's in- 
teraction with the control unit is similar to the actions 
normally taken in advancing a catheter manually. 
[0052] Although two preferred mechanisms for pro- 
pelling catheter 26 are presented in Figs. 3 and 4 (or for 
propelling guide wire 46 or ancillary device 48 as appli- 
cable), other propelling mechanisms may similarly be 
used, it will be appreciated generally that the preferred 
embodiments described above are cited by way of ex- 
ample, and the full scope of the invention is limited only 
by the claims. 
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Claims 

1 . A remote control catheterization system (20) for co- 
axially inserting into the vasculature of a patient (22) 
at least a first flexible elongated probe (26) and a 
second flexible elongated probe (46), the system 
comprising: 

a propelling device (28) for controllably insert- 
ing the elongated probes, 
a control console, (34) in communication with 
the propelling device, and comprising user con- 
trols (38, 40) which are operated by a user of 
the system remote from the patient to control 
insertion of the elongated probes into the vas- 
culature by the propelling device; 

characterized in that the propelling device 
comprises at least a first mechanism (50) for pro- 
pelling the first elongated probe and a second 
mechanism (52) for propelling the second elongat- 
ed probe, the propelling mechanisms moving said 
probes coaxially. 

2. A system according to claim 1 , wherein the propel- 
ling device comprise wheels (62,66) which roll 
against the elongated probes in one direction to ad- 
vance the elongated probes, and in the reverse di- 
rection to retract the elongated probes. 

3. A system according to claim 1 , wherein the propel- 
ling device comprises an arm (80) which grasps and 
pushes the elongated probe to advance it and 
grasps and pulls the elongated probe to retract it. 

4. A system according to claim 1 , wherein the propel- 
ling device comprises a rotation mechanism (63, 
67), which rotates the elongated probe about a lon- 
gitudinal axis thereof 

5. A system according to claim 4, wherein the rotating 
mechanism comprises rollers (63, 67) which roll 
against the elongated probe. 

6. A system according to claim 1 , wherein the propel- 
ling device comprises a motor (61 ) which drives the 
insertion of the elongated probe. 

7. A system according to claim 1 , wherein the propel- 
ling device comprises a force sensor which meas- 
ures a force applied during insertion of the elongat- 
ed probe. 

8. A system according to claim 7, wherein the force 
sensor comprises a torque gauge (69) which meas- 
ures a torque required to move the elongated probe. 

9. A system according to claim 7, wherein the control 



console receives force measurements from the 
force sensor and provides tactile feedback respon- 
sive thereto to the user. 

5 10. A system according to claim 1 , wherein the propel- 
ling device comprises a movement sensor (70) for 
measuring a linear advance of the elongated probe. 

1 1 . A system according to claim 1 , wherein the system 
10 comprises a fluoroscope (32) which produces a re- 
al-time image showing the progress of any of the 
elongated probes in the body of the patient. 

12. A system according to claim 1 , wherein the control 
is console comprises a display (36) which receives 

and displays data relating to the propelling device. 

13. A system according to claim 1, wherein the user 
controls comprise a joystick (40) for tactile control 

20 of the propelling device. 



Patentansp ruche 

1. System (20) zur femsteuerbaren Katheterisierung 
fur das koaxiale Einfuhren von zumindest einer er- 
sten langgestreckten fexiblen Sonde (26) und einer 
zweiten langgestreckten flexiblen Sonde (46) in das 
GefaBsystem eines Patienten (22) umfassend: 

eine Antriebsvorrichtung (28) zum gesteuerten 
Einfuhren der langgestreckten Sonden, 
eine mit der Antriebsvorrichtung kommunizie- 
renden Steuerkonsole (34) mit Eingabeorga- 
nen (38, 40), welche von einem Benutzer des 
Systems in einem Abstand zum Patienten zur 
Steuerung der Einfuhrung der langgestreckten 
Sonden in das GefaBsystem durch die An- 
triebsvorrichtung betatigt werden, 

dadurch gekennzeichnet, 

dass die Antriebsvorrichtung zumindest einen 
ersten Mechanismus (50) zum Verschieben der 
ersten langgestreckten Sonde und einen zwei- 
ten Mechanismus (52) zum Verschieben der 
zweiten langgestreckten Sonde umfasst, wobei 
der Antriebsmechanismus die Sonden koaxial 
verschiebt. 

2. System (20) nach Anspruch 1 , bei welchem die An- 
triebsvorrichtung Rader (62, 66) umfasst, die an 
den langgestreckten Sonden zum Verschieben in 
einer Vorwartsrichtung und zum Zuriickziehen der 
langgestreckten Sonden rollend anliegen. 

3. System (20) nach Anspruch 1 , bei welchem die An- 
triebsvorrichtung einen Arm (80) umfasst, welcher 
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die langgestreckten Sonden zum Vorschieben und 
zum Zuruckziehen erfasst. 

4. System (20) nach Anspruch 1 , bei welchem die An* 
triebsvorrichtung einen Rotationsmechanismus $ 
(63, 67) umfasst, welcherdie langgestreckte Sonde 
um ihre Langsachse dreht. 

5. System (20) nach Anspruch 4, bei welchem der Ro- 
tationsmechanismus Rollen (63, 67) umfasst, we!- 10 
che an der langgestreckten Sonde rollend anliegen. 

6. System (20) nach Anspruch 1 , bei welchem die An- 
triebsvorrichtung einen Motor (61) umfasst, welcher 

die langgestreckte Sonde zum Einfuhren antreibt. is 

7. System (20) nach Anspruch 1 , bei welchem die An- 
triebsvorrichtung einen Kraftsensor umfasst, wel- 
cher die an die langgestreckte Sonde wahrend des 
Einfuhrens angelegte Kraft misst. 20 

8. System (20) nach Anspruch 7, bei welchem der 
Kraftsensor einen Drehkraftmesser (69) umfasst, 
der die zum Verschieben der langgestreckten Son- 
de erforderliche Drehleistung misst. 25 

9. System (20) nach Anspruch 7, bei welchem an die 
Steuerkonsole die vom Kraftsensor gemessenen 
Kraftwerte anlegbarsind und welchefurden Benut- 
zer eine auf die Kraftwerte ansprechende fuhlbare 30 
Ruckkopplung liefem. 

10. System (20) nach Anspruch 1 , bei welchem die An- 
triebsvorrichtung einen Bewegungssensor (70) 
zum Messen der linearen Vorwartsverschiebung 35 
der langgestreckten Sonde umfasst. 

11 . System (20) nach Anspruch 1 , bei welchem das Sy- 
stem ein Durchleuchtungsgerat (32) umfasst, wel- 
ches eine Ist-Zeitdarstellung von dem Fortschreiten 40 
der Verschiebung der langgestreckten Sonden im 
Korper des Patienten zeigt. 

12. System (20) nach Anspruch 1, bei welchem die 
Steuerkonsole einen Bildschirm (36) umfasst, der 45 
Daten bezuglich der Antriebsvorrichtung empfangt 
und darsteltt. 

13. System (20) nach Anspruch 1 , bei welchem die Be- 
nutzersteuerung einen Joystick (40) zur feinfiihli- 50 
gen Steuerung der Antriebsvorrichtung umfasst. 

Revendications 

55 

1. Un systeme de catheterisme (20) telecommande 
pour ('insertion coaxtale, dans le systeme vasculai- 
re d'un patient (22), d'au moins une premiere sonde 
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(26) allong6e flexible et une deuxieme sonde (46) 
allongee flexible, le systeme comprenant : 

un dispositif propulseur (28) pour ('insertion 
commanded ou contrdlee des sondes allon- 
gees, 

une console de commande (34), en communi- 
cation avec le dispositif de propulsion et com- 
prenant des commandes utilisateurs (38, 40) 
actionnees par un utilisateur du systeme, a dis- 
tance du patient, afin de commander I'insertion 
des sondes allongees dans le syst6me vascu- 
lare, a i'aide du dispositif propulseur, 

caracterise en ce que le dispositif propulseur com- 
prend au moins un premier mecanisme (50) pour 
propulser la premiere sonde allongee et un deuxie- 
me mecanisme (52) pour propulser la deuxieme 
sonde allongee, les mecanismes propulseurs de- 
placant lesdites sondes de facon coaxiale. 

2. Un systeme selon ta revendication 1 , dans lequel le 
dispositif propulseur comprend des roues (62, 66) 
roulant contre les sondes allongees, dans un sens 
afin de faire avancer les sondes allongees et dans 
le sens inverse pour obtenir la retraction des son- 
des allongees. 

3. Un systeme selon la revendication 1 , dans lequel le 
dispositif propulseur comprend un bras (80) saisis- 
sant et poussant la sonde allongee pour la faire 
avancer, et saisissant et tirant la sonde allongee 
pour la faire se retracter. 

4. Un systeme selon la revendication 1 , dans lequel le 
dispositif propulseur comprend un mecanisme ro- 
tatif (63, 67) faisant tourner la sonde allongee 
autour de son axe longitudinal. 

5. Un systeme selon la revendication 4, dans lequel le 
mecanisme rotatif comprend des rouleaux ou des 
galets (63, 67) roulant contre la sonde allongee. 

6. Un systeme selon la revendication 1 , dans lequel le 
dispositif propulseur comprend un moteur (61) as- 
surant I'entraJnement en insertion de la sonde al- 
longee. 

7. Un systeme selon la revendication 1 , dans lequel le 
dispositif propulseur comprend un capteur de force, 
mesurant une force appliquee durant I'insertion de 
la sonde allongee. 

8. Un systeme selon la revendication 7, dans lequel le 
capteur de force comprend un capteur de couple 
(69), mesurant un couple necessaire pour le depla- 
cement de la sonde allongee. 
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9. Un systeme selon la revendication 7, dans lequel la 
console de commande recoit des mesures de force 
provenant du capteur de force et foumit une reac- 
tion tactile, en reponse a cela, a I'utilisateur. 

5 

10. Un systeme selon ia revendication 1 , dans lequel le 
dispositif propulseur comprend un capteur de de- 
placement ou de mouvement (70) pour mesurer 
I'avancement lineaire de la sonde allongee. 

10 

1 1 . Un systeme selon la revendication 1 , dans lequel le 
systeme comprend un fluoroscope (32), produisant 
une image en temps r6el representant la progres- 
sion d'une quelconque des sondes allongees dans 

le corps du patient. is 

12. Un systeme selon la revendication 1 , dans lequel la 
console de commande comprend un moyen ou vi- 
suel d'affichage (36), recevant et affichant des don- 
nees concernant le dispositif propulseur. 20 

13. Un systeme selon la revendication 1 , dans lequel la 
commande utilisateur comprend un manchet ou 
une manette (40) pour la commande tactile du dis- 
positif propulseur. 25 



30 



35 



40 



45 



50 



55 



8 




9 



EP 1 061 990 B1 




10 




EP 1 061 990 B1 




FIG. 4 
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